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FOREWORD 


This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
Pump Sectional Committee had been approved by the Mechanical Engineering Division Council. 


In order that pumpsets employed by farmers have longer operating life, it is necessary that the pumpsets are 
properly maintained. This part of the code has been formulated with the intention to provide sufficient guidelines 
to farmers for both maintenance of pumps and locating the causes of the trouble. 


This Indian Standard was first published in 1980, and it specifies the broad guidelines for the maintenance of the 
pumpset. 


This revision has been taken up to keep pace with the latest technological developments and practices followed 
in pumps industry. This revision incorporates the following major changes, apart from incorporating the 
amendments issued to the last version of the standard: 


a) Under Table 1 more cause and remedies added for “pump is noisy’; and 
b) A reference clause has been added mentioning the latest version of all the referred standards and editorial 
changes have been made. 


The composition of the committee responsible for the formulation of this standard is listed in Annex A. 


The code of practice for the selection, installation, operation and maintenance of horizontal centrifugal pumps for 
agriculture applicationis being brought out in four parts. This standard covers the broad guidelines for the 
maintenance of horizontal centrifugal pumps for agricultural applications. The other parts in this series are as 
follows: 


Part 1 Selection 
Part 2 Installation 
Part 3 Operation 
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Indian Standard 


SELECTION, INSTALLATION, OPERATION AND 
MAINTENANCE OF HORIZONTAL CENTRIFUGAL PUMPS 
FOR AGRICULTURE APPLICATION — CODE OF PRACTICE 


PART 4 MAINTENANCE 


( First Revision ) 


1 SCOPE 


Lays down the general guidelines for the 
maintenance of horizontal centrifugal pumps for 
agricultural applications. 


2 REFERENCE 


The standard listed below contains provision which, 
through their references in the text, constitutes 
provision of this standard. At the time of 
publication, edition was valid. All standard are 
subject to revision and parties to agreement are 
subject to revision and parties to agreement based on 
this standard are encouraged to investigate 
possibility of applying the most recent edition of the 
standard listed below: 


ISNo. Title 


IS 10805 : 2022 Specification for foot — Valves, 
reflux valves or non — Return 
valves and bore valves to be used 
in suction lines of agricultural 


pumping systems (first revision) 


3 MAINTENANCE 


3.1 Successful and efficient operation of centrifugal 
pumps depends greatly upon proper selection and 
installation. To ensure most efficient operation and 
least maintenance, it is recommended that complete 
data should be submitted to the pump manufacturer 
so that he properly suggest a pump capable of 
fulfilling the requirements. 


3.2 Daily Observation of Pump Operation 


Daily observation regarding general performance of 
the pumps should be made and any irregularity in 
the operation of a pump should be taken care of 
properly. This refers particularly to changes in 
sound of a running pump, stuffing box leakage, 
power consumption and abnormal temperature rise 
in the pump. 


3.3 Annual Inspection and Complete Overhaul 


It is very difficult to make general rules about the 
frequency of complete overhaul as it depends on the 
pump service, the pump construction and materials 
and economic evaluation of overhaul cost versus the 
cost of power losses resulting from increased 
clearances, or due to other factors. 


3.3.1 A pump need not be opened for inspection 
unless either factual or circumstantial evidence 
indicates that overhaul is necessary. Factual 
evidence implies that either the pump performance 
has fallen off significantly, or that noise and 
overloading of prime mover is in evidence. 
Circumstantial evidence refers to past experience 
with the pump in question. 


3.4 Causes and Remedies for Faulty Operation 


In operating a pump, apparently serious troubles 
may arise but close and careful inspection will 
normally reveal the fault to be due to some minor 
oversight; and investigation for irregular conditions 
of pump should be made. 


3.4.1 A diagnostic analysis along with suggested 
remedies is given in Table 1. 
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Table 1 Causesand Remedies for Faulty Operation 


(Clause 3.4.1) 


SI No. Trouble Cause Remedies 
(1) (2) (3) (4) 
1) No water or less Pump may not be primed Ensure proper priming by any suitable method. 
water being 
delivered Speed may be too low Check whether the prime mover is working 
satisfactorily or not. In case of electric motor it 
may be due to low voltage also. If prime mover 
is not directly connected, it may be due to belt 
slip, etc. if employed 
Discharge head too high Check operating conditions. See that pipe 
friction and suction and discharge heads are as 
specified. 
Suction lift too high Check it. Total suction lift should not exceed that 
recommended by the manufacturer. 
Impeller or piping may Inspect. Clear/repair/replace the pipe, suction 
be choked strainer, check valve and impeller. 
Impeller may be rotating Check and correct the direction of rotation of 
in wrong direction impeller. 
Air leaks may exist in Plug inlet and put line under pressure. A gauge 
suction line or stuffing in line will indicate leakage with a drop in 
box pressure. 
Wearing rings may be Check and replace, if required. 
worn 
Impeller may be Repair or replace. 
damaged 
Foot valve may be too Inspect and replace it by another foot valve 
small conforming to IS 10805. 
Casing gasket/stuffing Check, Replace worn out casing gasket/packing. 
box packing may be 
defective 
Foot valve or suction Suction entrance should be placed at least one 
opening may not be metre below water level. 
properly submerged 
ii) Pump works a while May be a leakage in the Plug inlet and put line under pressure. A gauge 


and then loses prime 


suction line 


Water seal may be 
choked 


Suction lift too high for 
operating point 


Presence of air in the 
water 


in line will indicate leakage with a drop in 
pressure. Check for air leakage and repair the 
pipe line. 


Inspect line and position of seal cage in stuffing 
box. 


Check for obstruction in suction line and for low 
water level. 


Vent suction back to source of supply. 
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Table 1 (Continued) 


SINo. Trouble Cause Remedies 
(1) (2) (3) (4) 
Foot valve or suction Suction entrance shall be place at least one meter 
opening may not be below water level. 
properly submerged 
111) Pump consumes Speed too high Suitably reduce the speed of prime mover or 
excessive power replace the existing pulley of the prime mover or 
counter shaft, by another pulley of the 
appropriate diameter. 
Head is lower than the Let pump manufacturer calculate impeller 
rated value and the diameter required, and then turn impeller outside 
volume rate of flow of diameter. 
pump increases 
Mechanical defects such Check runout of the shaft. Total runout allowed 
as a bent shaft depends upon pump design and speed; 
approximately 0.08 mm for high speed and 0.15 
mm for low speed units. If bent more than 
allowed, replace it. 
Rotating elements may Check for too tight stuffing boxes wearing ring 
be binding fit and defective packing. 
Foreign matter in Provide means for removal of foreign matter. 
impeller 
Misalignment Re-align properly. 
Pump is inefficient Replace the pump 
Improperselection of Select proper size of the pump depending upon 
pump the requirements 
iv) Bearings have short Misalignment Re-align properly. 


life 


Shaft excessively bent 


Rotor out of balance 
causing excessive 
vibration 


Excessive thrust caused 
by a mechanical failure 
inside the pump 


Lack of lubrication 


Dirt in bearings 


Excessive grease or oil 
in antifriction bearing 


housing or lack of 
cooling causing 
excessive bearing 
temperature 

Excessive cooling of 
water cooled bearing 


housing resulting in 


Replace. 


Balance the rotor. 


Suitably repair it. 


Ensure proper lubrication. 


Clean and lubricate. 


Remove excessive grease or oil and improve 
cooling, if require. 


Decrease the flow rate of cooling water to 
prevent over cooling. 


IS 9694 (Part 4) : 2023 


Table 1 (Concluded) 


SINo. Trouble Cause Remedies 

(1) (2) (3) (4) 
condensation of 
moisture from the 
atmosphere in the 
bearing housing 

v) Pump overheated Pump not primed Ensure proper priming. 

and seizes 

Rotating part rubbing on Prevent it by suitable adjustment. 
stationary part 
Bearings worn Replace worn out bearings. 
Rotor out of balance Properly balance the rotor. 
causing vibration 

vi) Pump is noisy Air leaks in suction Replace or tighten joints and fittings. 
Insufficient water supply Ensure proper supply of water. 
Bent drive shaft Replace. 
Misalignment or Realign or balance the impeller properly. 
impeller not properly 
balanced 
Vibrations due to non- Tighten nuts and take corrective action. 
rigidity of the 
foundation or nuts of 
foundation bolts loose 

vil) Pump wears rapidly Pump runs dry Take every precaution to prevent dry running of 


Grit or dirt in water 


Pipe 
casing 
Worn-out bearings 


strain on pump 


the pump. 


Provide means to clear off dirt and grit from the 
water being handled. 


Provide proper support to pipe especially at 
suction and discharge ends. 
Check and replace the bearings 
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ANNEX A 
(Foreword) 


COMMITTEE COMPOSITION 
Pump Sectional Committee, MED 20 


Organization 


Thyssenkrupp Industrial Solutions (India) Private 
Limited, Mumbai 


Aquasub Engineering, Coimbatore 


Best Engineers Pumps Private Limited, Coimbatore 


Bharat Heavy Electrical Limited, New Delhi 


Bharat Petroleum Corporation Limited , Mumbai 


Bureau of Energy Efficiency, New Delhi 


Central Water and Power Research Station (CWPRS), 
Pune 


Chief Quality Assurance Establishment, Ministry of 
Defence, New Delhi 


Crompton Greaves Consumer Electricals Limited, 


Ahmednagar 


Delhi Jal Board, New Delhi 


Directorate General of Quality Assurance, Ministry of 
Defence, New Delhi 


Electrical Research and Development Association 
(ERDA), Vadodara 


Engineers India Limited, New Delhi 


GAIL (India) Limited, New Delhi 
Grundfos Pumps India Private Limited, Chennai 


Havells India Limited, Noida 
Hindustan Petroleum Corporation Limited, Mumbai 


Indian Pump Manufacturers Association, Ahemdabad 


International Copper Association India, Mumbai 


Representative(s) 


SHRI A. K. NUHAWAN (Chairperson) 


SHRI C. MURUGESN 


SHRIMATIC. G. SRIPRIYA 
SHRI T. PARTHIBAN (Alternate) 


SHRI ANUJ JAIN 
SHRI HARDEEP SINGH DOGRA (Alternate) 


SHRI D. P. CHANDRAMORE 
SHRI SANTOSH N. KALE (Alternate) 


Ms P.SAMAL 
Ms NEHA KUMARI (Alternate) 
SHRI KAMRAN SHAIKH (Alternate) 


SHRI ABDUL RAHIMAN 


SHRI G. ARAVINDAM 


SHRI PARVINGARJE 
SHRI PARVINMURDEKAR (Alternate) 
SHRI ROHITKANASE (Young Professional) 


SHRI PRAVEEN BHARGAVA 


SHRI LALAJEEDONGRE 
SHRIR. V. JAIN 


SHRI RAVI PRAKASH SINGH 
SHRI GAUTAM BRAHMBHATT (Alternate) 


SHRI MAHESH GUPTA 
SHRI DINESH BHATIA (Alternate) 


SHRI SATISH GEDA 
SHRI BIBEK SAHA 


SHRI ANIL SUKUMARAKOLE 
SHRI ARIJIT SANYAL 


SHRI YOGESH MISTRI 


SHRI ABHISHEK DHUPAR 
SHRI DEBDAS GOSWAMI (Alternate) 
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KSB Pumps Limited, Pune 


Kirloskar Brothers Limited, Pune 


Kirloskar Ebara Pumps Limited, Pune 


Mangalore Refinery and Petrochemicals Limited, 
Mangalore 


Mecon Limited, Ranchi 


National Bank for Agriculture and Rural 
Development, Mumbai 


North India Pump Manufacture Association, Phagwara 
Petroleum Conservation Research Association, 
New Delhi 


Projects and Development India Limited, Noida 


Punjab Agricultural University, Ludhiana 


Rajkot Engineering Association, Rajkot 


Scientific and Industrial Testing and Research Centre, 


Coimbatore 


Southern India Engineering Manufacturers 
Association, Coimbatore 


Tata Consulting Engineers Limited, Navi Mumbai 


Wilo Mather and Platt Pumps Private Limited, Pune 


In Personal Capacity Mumbai, [201 Shuchi Heights, 
Film City Road Malad (East), Mumbai, 400097] 


In Personal Capacity (126-C, Kitchlu Nagar, Ludhiana- 
141001 Punjab) 


BIS Directorate General 


SHRI UDAY JOSHI 
SHRIRAJESH B. GOTE (Alternate I) 
SHRI KIRAN SHINDE (Alternate ID) 


SHRI RAVINDRA BIRAJDAR 
SHRI VASANT GODBOLE (Alternate) 


SHRI A. S. JOSHI 


SHRI ADARSHG. A. 
SHRI P. RAJENDRAN (Alternate) 


SHRI P. S. RAO 
SHRI A. GANGAL (Alternate) 


SHRI D. ELANGOVAN 
SHRI A. K. SINHA (Alternate) 


SHRI C. L. GARG 
SHRI SURIENDER KALSI (Alternate) 


SHRI MANISH RANJAN 
MS ANUPRIYA SHARMA (Alternate) 


SHRI A. K. GUPTA 
SHRI D. K. VOHRA (Alternate) 


DR SUNIL GARG 
DR SANJAY SATPUTE (Alternate) 


SHRI ANAND SAVALIYA 
SHRI D. R. SHAH (Alternate) 


SHRI A. M. SELVARAJ 
SHRI K. V. KARTHIK 
SHRI A. K. CHAUDHARY 
SHRI R. MADHAVAN (Alternate) 


SHRI KISHOR A. DUMBRE 


SHRI S. L. ABHYANKAR 


DR A. K. JAIN 


SHRI RAJNEESH KHOSLA SCIENTIST 


DIRECTOR AND HEAD (MECHANICAL ENGINEERING) 
[REPRESENTING DIRECTOR GENERAL (Ex-officio)] 


Member Secretary 
SHRI AMAN DHANAWAT 
SCIENTIST ‘B’/ASSISTANT DIRECTOR 
(MECHANICAL ENGINEERING), BIS 
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Agricultural and Domestic Pumps Subcommittee: MED 20:5 


Organization 


The Southern India Engineering Manufacturers' 
Association, Coimbatore 


Agrofab Machineries India Private Limited, Jaipur 


Aquasub Engineering, Coimbatore 


Best Engineers Pumps India Private Limited, 
Coimbatore 


CSIR-Central Mechanical Engineering Research 
Institute, Durgapur 


Central Equipment and Stores Procurement, Lucknow 


Central Ground Water Board, Nagpur 


Crompton Greaves Consumer Electricals Limited, 
Ahmednagar 


Havells India Limited, Noida 


Indian pump Manufacturers Association, Ahemdabad 


KSB Pumps Limited, Pune 


Kalsi Metal Works, Jalandhar 


Kirloskar Brothers Limited, Pune 


North India Pump Manufacture Association, Jalandhar 


Punjab Agricultural University, Ludhiana 


Rajkot Engineering Association, Rajkot 


Roxon Industries, Amritsar 


Scientific and Industrial Testing and Research Centre, 
Coimbatore 


UL India Private Limited, Bengaluru 


In Personal Capacity (Mumbai, 201 Shuchi Heights, Film 
City Road Malad (East), Mumbai, 400097) 


In Personal Capacity (126-C, Kitchlu Nagar, Ludhiana- 
141001 Punjab) 


Representative(s) 


SHRIG. RAJENDRAN (Convenor) 


SHRI ALOK GUPTA 
SHRI SIDDHARTH GUPTA (Alternate) 


DR C. MUTHU 
SHRI C. MURUGESASN (Alternate) 


SHRI S. THANGAPANDI 
SHRI N. RANADHIVE (Alternate) 


SHRI SUBRATA KUMAR MANDAL 
SHRI ASHOK KUMAR PRASAD (Alternate) 


SHRI ARUN KUMAR 
SHRI M. P. KANDOOI(Alternate) 


SHRIG. D. OJHA 
SHRI ASHIS CHAKRABORTY (Alternate) 


SHRI PARVIN GARJE 
SHRI PARVIN MURDEKAR (Alternate I) 
SHRI PRASHANT MAHALE (Alternate II) 


SHRI ANIL SUKUMAR AKOLE 
SHRI MANISH KUMAR VIMAL (Alternate) 


SHRI YOGESH MISTRI 
SHRI UTKARSH A. CHHAYA (Alternate I) 
SHRI PRABHUDAS PATEL (Alternate ID) 


SHRI ABHAY A. VIRKAR 
SHRI SANJEEV CHOUDHARY (Alternate) 


SHRI BARINDER KALSI 
SHRI PUNEET KALSI (Alternate I) 
SHRI K. R. KOHLI (Alternate II) 


SHRI RAVINDRA BIRAJDAR 
SHRI SUDHIR MALI (Alternate) 


SHRI CL GARG 
SHRI JATIN KALSI (Alternate) 


DR SUNIL GARG 
SHRI ANAND SAVALIYA 

SHRI D. R. SHAH (Alternate) 
SHRI KIRPAL SINGH 


SHRI A. M. SELVARAJ 


SHRI V. MANJUNAT 


SHRIS. L. ABHYANKAR 


DRA. K. JAIN 
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